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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device with the input function which 
can be made reduced in weight and space and obtains 
excellent display quality irrelevantly to pressure, etc., 
applied when inputted to an input device. 
SOLUTION: This liquid crystal display device 10 with 
the input function has a liquid crystal cell part 20 and 
an input device part 40. A liquid crystal panel part 20 
is equipped with a 1st substrate 28 and a 2nd 
substrate 24 arranged opposite one surface side of 
the 1st substrate 28. The input device part 40 is ^ 
equipped with the 1 st substrate 28 and a 3rd 
substrate 44 arranged opposite the other surface side 
of the 1st substrate 28. The 1st substrate 28 is made 
of a hard raw material and has a 1 st electrode 30 for 
the liquid crystal panel part 20 formed on one surface 
and a surface electrode 32 for the input device part 
40 formed on the other surface. The 2nd substrate 24 
and 3rd substrate 44 are both made of flexible raw 
materials. The 3rd substrate 44 has polarizing capability 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate. The liquid 
crystal panel section equipped with the 
2nd substrate by which opposite 
arrangement was carried out at the 
whole surface side of this 1st substrate. 
The input unit section equipped with the 
1st substrate of the above, and the 3rd 
substrate of this 1st substrate by which 
opposite arrangement was carried out on 
the other hand at the side, it is the liquid 
crystal display with an input function 
equipped with the above, and while the 
1st substrate of the above consists of a 
hard material, it has the 1st electrode for 
the liquid crystal panel sections formed 
in the whole surface, and the 2nd 
electrode for the input unit sections 
which was alike on the other hand and 
was formed, both the 2nd substrate of the 
above and the 3rd substrate of the above 
consist of a flexible material, and it is 
characterized by to equip the 3rd 
substrate of the above with polarizability 
[Claim 2] It is the liquid crystal display 
with an input function characterized by 
the polarization shaft of the 3rd substrate 
of the above being parallel to one side of 
this 3rd substrate in a claim 1. 
[Claim 3] It is the liquid crystal display 
with an input function characterized by 
covering the superficies side by the 
transparent resin layer which compares 



the 3rd substrate of the above with this 
3rd substrate in a claim 1, and has 
flexibiUty. 

[Claim 4] It is the liquid crystal display 
with an input function which the 
aforementioned resin layer is compared 
with this resin layer in a claim 3, is hard, 
and is characterized by the superficies 
side being covered by the transparent 
thin film. 

[Claim 5] The Uquid crystal display with 
an input function characterized by 
preparing the light filter in the 1st 
substrate of the above in either a claim 1 
or the claim 4. 

[Claim 6] Electronic equipment 
characterized by having a liquid crystal 
display with an input function according 
to claim 1 to 5, and the power circuit 
which supphes power to the 
aforementioned display with an input 
unit. 

[Claim 7] The process which is the 
manufacture method of a liquid crystal 
display with an input function according 
to claim 1, and forms the 1st electrode of 
the above for the aforementioned liquid 
crystal panel sections in the whole 
surface of the 1st substrate of the above, 
with the process which the 1st substrate 
of the above is alike on the other hand, 
and forms the 2nd electrode of the above 
for the aforementioned input unit 
sections The manufacture method of the 
liquid crystal display with an input 
function characterized by attaching the 
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2nd substrate of the above at the 1st 
substrate of the above after the process 
which has the process which forms a 
spacer and forms the aforementioned 
spacer in the 2nd electrode side of the 
above of the 1st substrate of the above. 
[Claim 8] The manufacture method of the 
liquid crystal display with an input 
function characterized by following the 
circumference of the 2nd electrode of the 
above and distributing the 
aforementioned spacer in the 
aforementioned aforementioned spacer 
distribution process in a claim 7. 
[Claim 9] the manufacture method of the 
liquid crystal display with an input 
function which is the manufacture 
method of a liquid crystal display 
according to claim 1 with an input 
function, and is characterized by to have 
the process which forms the 1st electrode 
for the liquid-crystal-panel sections in the 
whole surface of the 1st substrate of the 
above, the process which the 1st 
substrate of the above is alike on the 
other hand, and form the 2nd electrode 
for the input unit sections, and the 
process which stick a protection film on 
the 1st electrode [ of the 1st substrate of 
the above ], 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 



belongs] this invention relates to a liquid 
crystal display with an input function, its 
manufacture method, and the electronic 
equipment that used the liquid crystal 
display with an input function. 
[0002] 

[Background technology and Object of the 
Invention] In recent years, many Uquid 
crystal displays with an input function 
which laid the transparent input unit on 
top of the liquid crystal display, and were 
formed are used with the spread of small 
information electronic equipment, such 
as a personal digital assistant (PDA) and 
a palm top computer. 
[0003] Since the display and the input 
unit which were formed independently, 
respectively stuck mutually, were set and 
were formed in display with an input 
function. The interference fringe occurred, 
and the pressure applied with a pen etc. 
in the case of the input to an input unit 
also joined the LCD panel located in the 
inferior surface of tongue of an input unit, 
the display concentration etc. was 
affected, and there was a problem that 
display quality will deteriorate. If it 
opens between an input unit and a liquid 
crystal display and an interval is 
mutually attached in it in order to avoid 
such a problem, the problem that display 
with an input function will become thick 
as a whole will occur. 
[0004] Moreover, since the display and 
the input unit which were formed 
independently, respectively stuck 
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mutually, were set and were formed, the 
liquid crystal display with an input 
function also had the problem that a 
weight will carry out a remarkable 
increase compared with the case of only 
display. The increase in a weight is a big 
problem in the carried type electronic 
equipment whose lightweight- ization is 
the important point. 
[0005] this invention is made in view of 
the above troubles, lightweight-izing and 
the formation of a ** space are possible 
for the purpose, and it is to offer the 
liquid crystal display with an input 
function with which the display quality 
good irrespective of a pressure etc. added 
in the case of the input to an input unit is 
obtained, its manufacture method, and 
the electronic equipment using the liquid 
crystal display with an input function. 
[0006] 

[Means for Solving the Problem] The 
liquid crystal display with an input 
function concerning invention according 
to claim 1 The liquid crystal panel section 
equipped with the 1st substrate and the 
2nd substrate by which opposite 
arrangement was carried out at the 
whole surface side of this 1st substrate. It 
is the hquid crystal display with an input 
function which has the input unit section 
equipped with the 1st substrate of the 
above, and the 3rd substrate of this 1st 
substrate by which opposite arrangement 
was carried out on the other hand at the 
side, the 1st substrate of the above while 



consisting of a hard material, it has the 
1st electrode for the liquid crystal panel 
sections formed in the whole surface, and 
the 2nd electrode for the input unit 
sections which was alike on the other 
hand and was formed, both the 2nd 
substrate of the above and the 3rd 
substrate of the above consist of a flexible 
material, and it is characterized by 
equipping the 3rd substrate of the above 
with polarizabihty 

[0007] According to invention according 
to claim 1, since the 1st substrate serves 
as one substrate of the Uquid crystal 
panel section, and one substrate of the 
input unit section, the one number of 
substrates can be cut down and the 
formation of a lightweight-izing and ** 
space and the increase in efficiency of 
assembly are attained. Moreover, since 
one substrate between the input unit 
section and the liquid crystal panel 
section is cut down, the input unit section 
and the liquid crystal panel section can 
approach, parallax can become small, and 
an incorrect input can be decreased. 
[0008] Furthermore, since the 3rd 
substrate serves as the substrate of 
another side of an input unit, and one 
polarizing plate of a liquid crystal display 
with an input function, a liquid crystal 
display with an input function can be 
formed in one liquid crystal display side, 
without sticking a polarizing plate 
further. Therefore, lightweight-izing and 
the increase in efficiency of assembly are 
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attained. 

[0009] Moreover, since, as for the liquid 
crystal panel section, an input unit side is 
formed by the 1st substrate, i.e., the 
substrate of a hard material, and the side 
far from an input unit is formed by the 
substrate of a flexible material, The press 
force accompanying deformation of the 
1st substrate which happens with the 
local pressure which joined the input unit 
section gets across to the 2nd substrate 
through gap material, and since the 2nd 
substrate follows in footsteps and 
deforms into the 1st substrate according 
to the press force, even if a local pressure 
is added, there is almost no change of cell 
**. Therefore, even if the local pressure 
added through the input unit section is 
added, a display hardly changes. 
Moreover, since the substrate of an input 
unit and the substrate of a liquid crystal 
display do not stick, it becomes the liquid 
crystal display with an input function 
which generating of an interference 
fringe etc. does riot have and with which 
a good display is obtained. 
[0010] The liquid crystal display with an 
input function concerning invention 
according to claim 2 is characterized by 
the polarization shaft of the 3rd substrate 
of the above being parallel to one side of 
this 3rd substrate in a claim 1. 
[00 11] As for the 3rd substrate which has 
polarizability, according to invention 
according to claim 2, one of them is 
parallel to the polarization shaft. 



Therefore, it becomes possible by 
carrying out extension fabrication to start 
the 3rd substrate without futility from a 
large-sized material formed with a 
polarization shaft parallel to one side. 
[0012] The Uquid crystal display with an 
input function concerning invention 
according to claim 3 is characterized by 
covering the external surface side in a 
claim 1 by the transparent resin layer 
which compares the 3rd substrate of the 
above with this 3rd substrate, and has 
flexibility. 

[0013] According to invention according 
to claim 3, the 3rd substrate located in 
the external surface side of the input unit 
section is covered in the transparent 
resin layer with flexibility. Therefore, a 
suitable deformation feel can be acquired 
corresponding to press of the input unit 
section with the pen for an input etc. 
Moreover, it becomes possible to 
reproduce the front face of a liquid crystal 
display with an input function in the 
state where there is no blemish etc., only 
by sticking this resin layer again. 
[0014] In a claim 3, the Uquid crystal 
display with an input function according 
to claim 4 compares the aforementioned 
resin layer with this resin layer, is hard 
and is characterized by the external 
surface side being covered by the 
transparent thin film. 
[0015] According to invention according 
to claim 4, it can prevent a resin layer 
getting damaged with the pen for an 
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input etc. 

[0016] The liquid crystal display with an 
input function concerning invention 
according to claim 5 is characterized by 
preparing the light filter in the 1st 
substrate of the above in either a claim 1 
or the claim 4. 

[0017] Since the light filter is prepared in 
the 1st substrate in which it compared 
with the material with flexibility and the 
expansion and contraction accompanying 
the heat at the time of manufacture etc. 
were formed for the few hard material 
according to invention according to claim 
5, sufficient precision can be maintained 
and the light filter as which the position 
precision with which 1 micrometer is not 
filled is required can be prepared. 
[0018] The electronic equipment 
concerning invention according to claim 6 
is characterized by having a liquid crystal 
display with an input function according 
to claim 1 to 5, and the power circuit 
which supplies power to the 
aforementioned display with an input 
unit. 

[0019] According to invention according 
to claim 6, the electronic equipment 
which equipped each aforementioned 
claim with the liquid crystal display with 
an input function which has the 
operation effect mentioned above about 
invention of a publication is obtained. 
[0020] The manufacture method of the 
liquid crystal display with an input 
function concerning invention according 



to claim 7 The process which is the 
manufacture method of a liquid crystal 
display with an input function according 
to claim 1, and forms the 1st electrode of 
the above for the aforementioned Uquid 
crystal panel sections in the whole 
surface of the 1st substrate of the above, 
it is characterized by attaching the 2nd 
substrate of the above at the 1st 
substrate of the above after the process 
which has the process which the 1st 
substrate of the above is alike on the 
other hand, and forms the 2nd electrode 
of the above for the aforementioned input 
unit sections, and the process which 
forms a spacer in the 2nd electrode side of 
the above of the 1st substrate of the 
above, and forms the aforementioned 
spacer 

[0021] According to invention according 
to claim 7, the 2nd electrode and a spacer 
are formed in the field of the 1st near 
substrate in which the input unit section 
is formed in the stage where the 2nd 
substrate is not attached in the 1st 
substrate. Therefore, in the assembly of 
the liquid crystal panel section which 
includes attaching the 2nd substrate in 
the 1st substrate, the front face of the 
2nd electrode is protected with the spacer 
projected fi'om the 2nd electrode. 
Therefore, it becomes the manufacture 
method of a few liquid crystal display 
with an input function that the 2nd 
electrode gets damaged in an assembly. 
Consequently, the liquid crystal display 
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with an input function in which reliable 
input position detection is possible can be 
manufactured. 

[0022] The manufacture method of the 
liquid crystal display with an input 
function concerning invention according 
to claim 8 is characterized by following 
the circumference of the 2nd electrode of 
the above and distributing the 
aforementioned spacer in the 
aforementioned aforementioned spacer 
distribution process in a claim 7, 
[0023] According to invention according 
to claim 8, for example, a plate-like 
fixture can be pressed against the 2nd 
electrode side of the 1st substrate, and a 
closed space can be formed, and it draws 
in fi-om the 2nd electrode side, and the 
1st substrate etc. can be raised and it can 
move. Therefore, automation of assembly 
becomes easy. 

[0024] The manufacture method of the 
liquid crystal display with an input 
function concerning invention according 
to claim 9 The process which is the 
manufacture method of a liquid crystal 
display with an input function according 
to claim 1, and forms the 1st electrode for 
the liquid crystal panel sections in the 
whole surface of the 1st substrate of the 
above, it is characterized by having the 
process which the 1st substrate of the 
above is aUke on the other hand, and 
forms the 2nd electrode for the input unit 
sections, and the process which sticks a 
protection film on the 1st electrode [ of 



the 1st substrate of the above / of the 
above ], or 2nd electrode side of the above 
[0025] according to invention according to 
claim 9 " the [ the 1st electrode side of 
the 1st substrate, or ] - it has the process 
which sticks a protection film on 2 
electrode side Therefore, it becomes the 
manufacture method of a liquid crystal 
display with an input fiinction that the 
1st or 2nd electrode does not get damaged 
even if it contacts the 1st substrate to the 
bench etc. by the side which stuck the 
protection film. 
[0026] 

[Embodiments of the Invention] 
Hereafter, the suitable operation gestalt 
of this invention is explained still more 
concretely, referring to a drawing. 
[0027] Drawing 1 is the typical cross 
section of the Uquid crystal display 10 
with an input function of this operation 
gestalt. As shown in this drawing, the 
liquid crystal display 10 with an input 
function is constituted including the 
liquid crystal panel section 20, the input 
unit section 40, the phase contrast board 
52, and the polarizing plate 54 with a 
reflecting plate. 

[0028] The Uquid crystal panel section 20 
has the 1st substrate 28 formed by the 
rigid plastic, hard material, for example, 
glass, and the 2nd substrate 24 which 
counters one field side of the 1st 
substrate 28, and is arranged, the 2nd 
substrate 24 is formed with plastic film, 
such as a flexible transparent material 
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(PC), for example, a polycarbonate, a 
polyacrylate (PAr), or a polyether ape 
phon (PES), " having - the need " 
responding - the front reverse side - 
ethylene vinyl alcohol (EVA) " the 
laminating of the gas barrier layer 
formed of the other materials and the 
surface layer formed of the epoxy resin 
etc. is carried out 
[0029] The 1st electrode 30 which 
consists of transparent materials, such as 
ITO (Indium Tin Oxide), is formed in the 
2nd substrate 24 side of the 1st substrate 
28 in the shape of [ concurrent / two or 
more ] a straight line. The electrode 25 
which consists of transparent materials, 
such as ITO, too is formed in the 1st 
substrate 28 side of the 2nd substrate 24 
in the shape of [ concurrent / two or 
more ] a straight line. The 1st substrate 
28 and the 2nd substrate 24 are arranged 
so that the 1st electrode 30 and an 
electrode 25 may counter and the shape 
of a grid may be made. Moreover, the 
range corresponding to the liquid crystal 
display field of the 1st substrate 28 and 
the 2nd substrate 24 is covered by the 
orientation film (not shown) also 
including the portion of the 1st electrode 
30 or an electrode 25. Furthermore, 
between the 1st substrate 28 and the 2nd 
substrate 24, two or more gap material 31 
(refer to drawing 6 which shows the cross 
section of an ellipsis and the 1st 
substrate in drawing 1 ) which has a 
predetermined path distributes, and is 



arranged, and, thereby, the cell gap of a 
liquid crystal panel is kept constant. 
Moreover, a sealant 39 is arranged at the 
marginal part of the opposite side of the 
1st substrate 28 and the 2nd substrate 24, 
between the 1st substrate 28 closed by 
the sealant 39 and the 2nd substrate 24, 
liquid crystal is enclosed and the STN 
type liquid crystal panel section 20 is 
formed. 

[0030] Thus, in the liquid crystal panel 
section 20, the 1st substrate 28 is formed 
with hard material, such as glass and a 
rigid plastic, the 2nd substrate 24 is 
formed with plastic film, it has flexibility, 
and the gap material 31 for holding a 
predetermined cell gap is arranged 
among them. If the press force joins the 
input unit section 40 with the pen for an 
input etc. and the press force joins the 
liquid crystal panel section 20 from the 
1st substrate 28 side of the liquid crystal 
panel section 20 by it as it follows, for 
example, was shown in drawing 3 as a 
tj^ical fragmentary sectional view, the 
pressure accompanying deformation of 
the 1st substrate 28 will get across to the 
2nd substrate 24 through the gap 
material 31. Since the 2nd substrate 24 is 
formed with a flexible material, it 
deforms according to the press force 
through the gap material 31. Therefore, 
the cell gap of the liquid crystal panel 
section 20 is maintained at 
simultaneously regularity, a cell gap 
becomes uneven according to the press 
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force added from the 1st substrate 28 side, 
and display quality does not deteriorate. 
[0031] As for the 1st substrate 28 which 
serves as the substrate of the liquid 
crystal panel section 20, and the Uquid 
crystal panel section 20 side, the input 
unit section 40 has the 3rd substrate 44 
which counters the 1st substrate 28 by 
the reverse side. The 3rd substrate 44 has 
polarizability and is formed with plastic 
film, such as a flexible material (PC), for 
example, a polycarbonate, a polyacrylate 
(PAr), or a polyether ape phon (PES). 
[0032] Thus, as for the liquid crystal 
display 10 with an input function, the 1st 
substrate 28 serves as one substrate of 
the liquid crystal panel section 20, and 
one substrate of the input unit section 40. 
Therefore, it compares with the former, 
one sheet is cut down, and the formation 
of a lightweight-izing and ** space and 
the increase in efficiency of assembly of 
the number of substrates are attained. 
Moreover, it becomes the liquid crystal 
display 10 with an input function with 
which a good display is obtained, without 
an interference fringe etc. occurring, 
since it becomes the structure which the 
substrate of the input unit section 40 and 
the substrate of the Uquid crystal panel 
section 20 do not stick. Furthermore, 
since one substrate between the input 
unit section 40 and the liquid crystal 
panel section 20 is cut down, the input 
unit section 20 and the Uquid crystal 
panel section 40 can approach, parallax 



can become small, and an incorrect input 
can be decreased. 

[0033] In the input unit section 40, as 
shown in drawing 2 as a decomposition 
perspective diagram, the field electrode 
32 which is from transparent materials, 
such as ITO, on the 3rd substrate 44 side 
of the 1st substrate 28, and has uniform 
sheet resistivity is arranged in the range 
corresponding to a liquid crystal display 
field at the plane (portion which gave the 
point). The field electrode 32 is connected 
with the low resistance electrode 35 with 
the respectively transparent ends of the 
direction of X shown in drawing 2 . 
[0034] The field electrode 47 which 
similarly is from transparent materials, 
such as ITO, on the 1st substrate 28 side 
of the 3rd substrate 44, and has uniform 
sheet resistivity is formed in the plane 
(portion which gave the point) in the 
range corresponding to a liquid crystal 
display field. The field electrode 47 is 
connected with the transparent low 
resistance electrode 48 at the ends of the 
direction of Y shown in drawing 2 . It 
connects with the low resistance 
electrode 37 formed in the opposite 
position of the 1st substrate 28 through a 
double-sided flow agent (not shown), and 
the low resistance electrode 48 on these 
3rd substrates 44 is led to the terminal 
area 38 formed on the 1st substrate 28. 
[0035] The spacer formed by the resist of 
photo lithography or the printed epoxy 
resin distributes, and is arranged by the 
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portion corresponding to these field 
electrodes 32 and 47 between the 1st 
substrate 28 and the 3rd substrate 44, 
and the field electrode 32 and the low 
resistance electrode 35 which were 
formed in the 1st substrate 28, and the 
field electrode 47 and the low resistance 
electrode 48 which were formed in the 
3rd substrate 44 are usually in the state 
where it does not contact at it. 
[0036] Detection of an input position is 
performed as follows by such the input 
unit section 40. 

[0037] By the control circuit (not shown) 
connected through the terminal area 38 
of the input unit section 40 shown in 
drawing 1 and drawing 2 , namely, at a 
certain time Predetermined voltage is 
impressed among the low resistance 
electrodes 35 and 35 located in both the 
marginal parts of the direction of X of the 
1st substrate 28, and it will be in the 
state where voltage was not impressed 
but it connected with the 
amplitude-measurement element in a 
control circuit (not shown), between the 
low resistance electrodes 48 and 48 
located in both the marginal parts of the 
direction of Y of the 3rd substrate. 
Therefore, in the field electrode 32 of the 
1st substrate 28, the uniform voltage 
drop firom which voltage changes with the 
positions of the direction of X linearly 
occurs, and the direction position of X 
serves as distribution of voltage which 
becomes equipotential [ equal positions ]. 



If one point of the 3rd substrate 44 is 
pressed in the Uquid crystal display field 
with the pen for an input etc. at this time, 
in order that the field electrode 47 of the 
3rd substrate 44 and the field electrode 
32 of the 1st substrate 28 may contact, 
The voltage of the field electrode 32 of the 
1st substrate 28 of the position 
corresponding to the portion pressed with 
the pen for an input can be measured 
through the field electrode 47 of the 3rd 
substrate connected to the 
amplitude-measurement element. Since 
it corresponds to the direction position of 
X of the portion pressed as this voltage 
was mentioned above, a control circuit 
can detect the direction position of X of 
the point pressed with the pen for an 
input. 

[0038] Similarly, predetermined voltage 
is impressed by the control circuit 
connected through the terminal area 38 
of the input unit section 40 between the 
low resistance electrodes 48 located in 
both the marginal parts of the direction of 
Y of the 3rd substrate 44 when there are 
others, and the low resistance electrode 
35 located in both the marginal parts of 
the direction of X of the 1st substrate 28 
is made the state where voltage was not 
impressed but it connected with the 
amplitude-measurement element. 
Therefore, it becomes the field electrode 
47 of the 3rd substrate 44 with the 
distribution of voltage fi:^m which a 
uniform voltage drop occurs and voltage 
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changes with the positions of the 
direction of Y Unearly. A control circuit 
can detect the direction position of Y Uke 
the case of the direction position of X 
mentioned above by detecting the voltage 
of the field electrode of the 3rd substrate 
44 in the position corresponding to the 
position pressed with the pen for an input 
through the field electrode 32 of the 1st 
substrate 28. 

[0039] By repeating the above control, a 
control circuit detects the direction 
position of X and the direction position of 
Y of the point that the input unit section 
40 is pressed with the pen for an input. 
[0040] In addition, as mentioned above, 
the 3rd substrate 44 which is a part of 
input unit section 40 is equipped with 
polarizability. Therefore, the 3rd 
substrate 44 can be used as one side of 
the polarizing plate of a couple required 
for a liquid crystal display. Consequently, 
it compares with the former, and there 
will be little a substrate, and it will end, 
and lightweight-izing and the increase in 
efficiency of assembly of it are attained. 
[0041] Moreover, the polarization shaft of 
the 3rd substrate 44 is formed in the 
direction parallel to either of the two 
sides of the 3rd substrate 44. Therefore, 
as shown in drawing 4 , it is formed by 
extending two sides in the direction of 51 
or 53, and fi'om the general large-sized 
material 50 which has a polarization 
shaft with two sides parallel to 51 or 53, 
it can start and the 3rd substrate 44 can 



be formed efficiently. The dashed line of 
drawing 4 shows without the futihty of 
the large -sized material 50 to material 
the example which starts the 3rd four 
substrates. 

[0042] As the Uquid crystal display 10 
with an input function of this operation 
gestalt was shown in drawing 5 as a 
t5^ical cross section, the superficies side 
of the 3rd substrate 44 of the input unit 
section 40 may be made to be covered in 
the transparent resin layer 56 with 
flexibility, for example, a silicone rubber 
layer about 50 micrometers or more. A 
suitable deformation feel is acquired by 
this corresponding to press of the input 
unit section with the pen for an input etc. 
Moreover, when it was made for this resin 
layer 56 to paste the 3rd substrate 44 by 
the glue line (not shown) of fine viscosity 
and this resin layer 56 gets damaged, it 
removes easily, and can stick again and it 
becomes possible to reproduce the front 
face of the liquid crystal display 10 with 
an input function in the state where there 
is no blemish etc. 

[0043] Moreover, with the cross section 
shown by drawing 5 , the transparent 
thin film 58, for example, the plastic film 
to which hard-coat one was given, is 
further stuck on the fi-ont face of the resin 
layer 56 by hard. Therefore, possibility 
that the resin layer 56 will get damaged 
with the pen for an input etc. can be 
reduced. 

[0044] Next, the manufacture method of 
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the liquid crystal display 10 with an 
input function of this operation gestalt is 
explained, the liquid crystal display 10 
with an input function of this operation 
gestalt " the [ transparent-electrode 
formation, spacer formation, printing, 
assembly, liquid crystal pouring, and ] " 
pass each process of 3 substrate pasting, 
phase contrast board pasting, and 
polarizing plate pasting with a reflecting 
plate - it is manufactured 
[0045] In a transparent-electrode 
formation process, a transparent 
conductive layer, for example, an ITO 
(Indium Tin Oxide) layer, is first formed 
in both sides of the 1st substrate 28, the 
whole surface of the 2nd substrate 24, 
and the whole surface of the 3rd 
substrate 44 by sputtering. Moreover, the 
low resistance electrodes 35 and 48 
connected to each field electrodes 32 and 
47 are also formed in the field which 
becomes the 3rd substrate 44 side of the 
1st substrate 28, and the whole surface of 
the 3rd substrate 44. 
[0046] Next, the field which becomes the 
field [ which becomes the whole surface 
24, i.e., 2nd substrate, side of the 1st 
substrate 28 ], and whole surface 28, i.e., 
1st substrate, side of the 2nd substrate 24 
is received. After applying photo 
lithography, i.e., resist liquid, and etching 
by exposing a predetermined pattern and 
developing negatives, by removing a 
resist film The 1st predetermined 
electrode 30 and predetermined electrode 



25 of a pattern are formed on the whole 
surface of the 1st substrate, and the 
whole surface of the 2nd substrate. 
[0047] applying a resist film to the side in 
which the other sides 24 of the 1st 
substrate 28, i.e., the 2nd electrode, were 
formed at a spacer formation process, 
exposing a predetermined pattern, and 
developing negatives " the 1st substrate 
" on the other hand, a spacer 33 (refer to 
drawing 6 ) is formed upwards Although 
it is dispersedly formed on the field 
electrode 32 which is the 2nd electrode 
(field which gave the point in drawing 7 ) 
as shown in drawing 7 as a typical plan of 
the 1st substrate 28, in the circumference 
(field which gave the slash in drawing 7 ) 
of the field electrode 32, a spacer 33 
surrounds the perimeter of the field 
electrode 32, and is formed continuously. 
[0048] the field which becomes the whole 
surface 24, i.e., 2nd substrate, side of the 
1st substrate 28 in presswork, and the 
whole surface of the 2nd substrate 24, the 
[ i.e., ], •* an orientation film (not shown) 
is printed to the field which becomes 1 
substrate side, rubbing which rubs an 
orientation film with cloth etc. is 
performed, and a stacking tendency is 
given to an orientation film 
[0049] According to the above process, it 
will be in the state where the spacer 33 
projected firom the field electrode 32 
which is the 2nd electrode by the other 
side 40, i.e., the input unit section, side 
which becomes part of the 1st substrate 
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28. 

[0050] like an erector, it is shown in 
drawing 6 - as " first - the whole surface 
of the 1st substrate 28, the [ i.e., ], " the 
circumference of the field which becomes 
2 substrate side, or the whole surface of 
the 2nd substrate 24, the [ i.e., ], " a 
sealant 39 is printed around the field 
which becomes 1 substrate side And 
double-sided flow material (not shown) is 
printed in the predetermined part of one 
of the substrates 28 and 24. It is made to 
distribute on the whole surface of the 1st 
substrate, and the gap material 31 (refer 
to drawing 6 ) for keeping constant the 
distance between the orientation films 
which furthermore counter is arranged. 
And the empty Uquid crystal panel 
section 20 is formed by stiffening the 1st 
substrate 28, the 2nd substrate 24, 
lamination, and a sealant 39 by heat or 
ultraviolet rays. 

[0051] At the pouring process of the liquid 
crystal which is the following process, the 
empty liquid crystal panel section 20 is 
put on the position separated from the 
liquid crystal in the container (not 
shown) which turns an inlet down and 
has eye ****** in the lower part in it, and 
vacuum length of the inside of the 
container is carried out. Then, where an 
inlet (not shown) is put into eye ******, 
the inside of a container is returned to 
atmospheric pressure. Then, a pressure 
differential and capillarity are filled up 
with liquid crystal in the liquid crystal 



panel section 20. And an inlet is closed. 
[0052] At each process of the next 3rd 
substrate pasting, phase contrast board 
pasting, and polarizing plate pasting 
with a reflecting plate, the phase contrast 
board 52 and the polarizing plate 54 with 
a reflecting plate are stuck on the 
superficies side of the 1st substrate 28 at 
this order, and the 3rd substrate 44 is 
stuck on the superficies side of the 2nd 
substrate 24. 

[0053] The liquid crystal display 10 with 
an input unit of this operation gestalt is 
completed through each above process. 
[0054] According to the manufacture 
method of the Uquid crystal display 10 
with an input function of this operation 
gestalt, the field electrode 32 and spacer 
33 which are the 2nd electrode are 
formed in the side which becomes the 
other sides 40 of the 1st substrate 28, i.e., 
the input unit section, in the stage where 
neither the 2nd substrate 24 nor the 3rd 
substrate 44 is attached in the 1st 
substrate 28. Therefore, in the assembly 
of the input unit section 40 which 
includes attaching the 2nd substrate 24 
or the 3rd substrate 44 in the 1st 
substrate 28, or the liquid crystal panel 
section 20, the field electrode 32 is 
protected with the spacer 33 projected 
from it. Therefore, it becomes the 
manufacture method of the few liquid 
crystal display 10 with an input function 
that the field electrode 32 which are the 
1st electrode 30 of the 1st substrate 28 
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and the 2nd electrode gets damaged in an 
assembly. 

[0055] Moreover, according to the 
manufacture method of the liquid crystal 
display 10 with an input function of this 
operation gestalt, a spacer 33 is 
distributed succeeding the circumference 
of the field electrode 32 which is the 2nd 
electrode. Therefore, a plate-like fixture 
etc. can be pressed against the field 
electrode 32 side of the 1st substrate 30 
(not shown), and a closed space can be 
formed, and it draws in from the field 
electrode 32 side, and 1st substrate 28 
grade can be raised and it can move. 
Therefore, automation of assembly 
becomes easy. 
[0056] In addition, in the 
above-mentioned operation gestalt, after 
[ the 1st substrate 28 ] forming a spacer 
33 in the namely, and field electrode 32 
side on the other hand, by forming the 
liquid crystal panel section 20 showed the 
example for which the field electrode 32 
is protected by the spacer 33 and it was 
made not to get damaged. As shown in 
drawing 8 , after the 2nd electrode 30 is 
formed in the 1st substrate 28 unlike this 
example, the protection film 76 is stuck 
on the field electrode 32 side of the 1st 
substrate 28 which is a side, i.e., the 2nd 
electrode, on the other hand, and it is in 
the state. Formation of the liquid crystal 
panel section 20, pasting of the phase 
contrast board 52, pasting of the 
polarizing plate 54 with a reflecting plate, 



etc. are performed, the protection film 76 
is removed after that, a spacer 33 is 
formed in the field electrode 32 side of the 
1st substrate 28, and you may make it 
stick the 3rd substrate 44. Moreover, 
although not illustrated, after the 1st 
electrode 30 is formed in the 1st 
substrate 28, a protection film is stuck on 
the whole surface 30, i.e., 1st electrode, 
side of the 1st substrate 28, in the state, 
the input unit section 40 may be formed, 
a protection film may be removed after 
that, and formation of the liquid crystal 
panel section 20, pasting of the phase 
contrast board 52, pasting of the 
polarizing plate 54 with a reflecting plate, 
etc. may be performed. 
[0057] As mentioned above, the liquid 
crystal display 10 with an input fiinction 
can be manufactured, without the field 
electrode 32 which is the 1st electrode 30 
or the 2nd electrode getting damaged 
when the 1st substrate 28 is contacted to 
the bench by the protection film 76 side 
also by using the protection film 76. 
[0058] Drawing 9 shows the state where 
the liquid crystal display 10 with an 
input fiinction of this operation form was 
built into the electronic notebook 90 
which is electronic equipment which has 
the up case 94 and the lower case 95, as a 
decomposition perspective diagram. In 
addition, in drawing 9 , the remarkable 
abbreviation of the parts other than 
liquid crystal display 10 with an input 
function is carried out, and it has drawn. 
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An electronic notebook 90 is constituted 
by circuit board 92 superiors including 
the power circuit which supplies power to 
the circuits where the sources of a display 
information output, display information 
processing circuits, clock generation 
circuits, etc. are various, and those 
circuits. 

[0059] In addition, as electronic 
equipment by which the liquid crystal 
display 10 with an input function of this 
operation gestalt is incorporated, various 
electronic equipment, such as not only an 
electronic notebook but a portable 
telephone, a clock, a pager, a calculator, a 
POS terminal, an IC card, a mini disc 
player, etc., can be considered. 
[0060] The [2nd operation gestalt] 
Drawing 10 is the typical cross section of 
the liquid crystal display 80 with an 
input function of the 2nd operation 
gestalt of this invention. In the Uquid 
crystal display 80 with an input function, 
as for this operation gestalt, it differs 
from the 1st operation gestalt in that the 
light filter 72 is formed in the 1st 
substrate 28. About the other point, it is 
the same as that of the 1st operation 
gestalt. In drawing 10 , the same sign is 
given to the portion corresponding to the 
liquid crystal display 10 with an input 
function of the 1st operation gestalt, and 
explanation is omitted. 
[0061] In the liquid crystal display 80 
with an input function of this operation 
gestalt, a Ught filter 72 is formed in the 



whole surface side of the 1st substrate 28, 
and the 1st electrode 30 is formed in the 
upper surface. Furthermore, formation of 
an orientation film, arrangement of gap 
material, etc. are performed to the whole 
surface side of the 1st substrate 28 like 
the 1st operation gestalt. 
[0062] In addition, a light filter may be 
prepared in the side in which the field 
electrode 32 of the 1st substrate 28 which 
is a side, i.e., the 2nd electrode, on the 
other hand is formed. Also in this case, 
first, a light filter is prepared in the 1st 
substrate 28, and an electrode 32, i.e., a 
field electrode, is formed in it after that. 
[0063] According to this operation gestalt, 
the light filter 72 is formed in the 1st 
substrate formed for hard materials, such 
as glass. Moreover, hard materials, such 
as glass, are compared with a material 
with flexibility, and have little expansion 
and contraction accompanying the heat 
at the time of manufacture etc. Therefore, 
sufficient precision can be maintained 
and the light filter 72 as which the 
position precision with which 1 
micrometer is not filled is required can be 
formed. 

[0064] As mentioned above, although the 
operation gestalt of this invention was 
explained, this invention is not Umited to 
each operation gestalt mentioned above, 
and various kinds of deformation 
implementation by equal within the 
limits of within the limits of the summary 
of this invention or a claim is possible for 
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it. 

[0065] For example, although the 
electro-optics property showed the hquid 
crystal display with an input function of a 
simple matrix drive method with the STN 
type with each above-mentioned 
operation gestalt, an electro-optics 
property is good also as a liquid crystal 
display with an input function various 
electro-optics property type [, such as TN 
form, guest host type, macromolecule 
distributed phase transition type, and 
strong dielectric type, / other ]. Moreover, 
if it says by the drive method, it can also 
consider as the active matrix liquid 
crystal display using the one terminal 
pair network switching element 
represented with a static drive, and the 3 
terminal switching element or MIM 
represented with TFT. 
[0066] Moreover, although each 
above-mentioned operation gestalt 
showed the example in which a liquid 
crystal display with an input function is 
formed including the liquid crystal panel 
section and the input unit section, a 
liquid crystal display with an input 
function may be further formed including 
the circuit board which carried the drive 
circuit, the control circuit, etc., and what 
fixed still such a Uquid crystal display 
with an input function with the drive 
circuit board to frames, such as a metal, 
can also be used as a liquid crystal 
display built into electronic equipment. 
And in the case of a back light formula, a 



liquid crystal display with an input 
function, a Ught guide, etc. can be 
incorporated in a frame, and a liquid 
crystal display can also be constituted. . 
[0067] Furthermore, although each 
above-mentioned example showed the 
liquid crystal display with an input 
function which has a phase contrast 
board, if it is the use fi:om which coloring 
by the phase shift by wavelength does not 
pose a problem, it is not necessary to use 
a phase contrast board. 
[0068] Moreover, although the example 
using the polarizing plate with a 
reflecting plate with which the reflecting 
plate and the polarizing plate were 
united was shown, you may make it a 
reflecting plate and a phase contrast 
board pile up a separate thing in each 
above-mentioned example. 
[0069] Furthermore, the polarization 
which has predetermined plane of 
polarization may be penetrated instead of 
the polarizing plate with a reflecting 
plate in each above-mentioned example, 
and the reflective polarizer which has the 
property to reflect the polarization which 
has the plane of polarization which 
intersects perpendicularly with it mostly 
may be used for it. 

[0070] Moreover, although one substrate 
of the input unit section showed the 
example for which while is required for a 
liquid crystal display, and it serves as a 
polarizing plate in each above-mentioned 
example, one substrate and polarizing 
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plate of the input unit section may be 
made separate, and each other may be 
piled up. 

[0071] Furthermore, if the substrate 
which has form birefringence as the 2nd 
substrate is used, a phase contrast board 
is omissible. 

[0072] Moreover, although the 1st 
substrate showed the example which 
served as one substrate of the input unit 
section, and one substrate of the liquid 
crystal panel section in each 
above-mentioned example, these are 
made separate, some space is left and it 
may stick mutually. 
[0073] And in each aforementioned 
example, although the analog type thing 
was shown as the input unit section, you 
may use the input unit section of other 
types, for example, the thing of a X"Y 
method, and the thing of an 
electromagnetic-induction method, 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the typical cross section 
of the liquid crystal display with an input 
function of the 1st operation gestalt. 
[Drawing 2] It is the decomposition 
perspective diagram showing typically 
the input unit section of the liquid crystal 
display with an input function of the 1st 
operation gestalt. 

[Drawing 3] It is the typical fragmentary 
sectional view of a liquid crystal display 



with an input unit exaggerating and 
showing the situation of deformation of 
each substrate at the time of an input 
with a pen etc. 

[Drawing 4] It is the ** t5^e view 
showing the signs of extension fabrication 
of oban material that the 3rd substrate is 
started. 

[Drawing 5] It is the typical cross section 
of the liquid crystal display with an input 
function of the 1st operation gestalt with 
which the resin layer and the thin film 
were added. 

[Drawing 6] It is the typical cross section 
showing the 1st substrate in which gap 
material and the spacer were formed. 
[Drawing 7] It is the typical plan from the 
2nd electrode side of the 1st substrate 
showing the distribution state of a spacer. 
[Drawing 8] It is the typical cross section 
showing the 1st substrate in the state 
where the protection film was stuck, as a 
modification of the 1st operation gestalt. 
[Drawing 9] It is the t5rpical 
decomposition perspective diagram of the 
electronic notebook using the liquid 
crystal display with an input function of 
the 1st operation gestalt. 
[Drawing 10] It is the typical cross 
section of the liquid crystal display with 
an input function of the 2nd operation 
gestalt. 

[Description of Notations] 

10 80 Liquid crystal display with an 

input function 

20 Liquid Crystal Panel Section 



24 2nd Substrate 
28 1st Substrate 

30 1st Electrode 

31 Gap Material 

32 2nd Electrode (Field Electrode) 

33 Spacer 

40 Input Unit Section 
44 3rd Substrate 
56 Resin Layer 
58 Thin Film 
72 Light Filter 
76 Protection Film 

90 Electronic Notebook (Electronic 
Equipment) 
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UT^i-J: 5t-x ^1S«2 80^3S«4 4{|IJ 

-r^^mms 2^m^m:7r:mm\znjt-r^mmxw-mv^ 

m2\z7jki.t::x:^\^<DmmK ^^^'timm^j^i&t&tfcm 
ms 5 tw^m^tix^^^o 

[0 0 3 4] mmc. m3mm4 4(r>mimm2 8m\z 
50 -^mmm^ 7 tim^mTj^mmzMft^f^mrnxw-m^ 



7 

i^$tI.rv^6o :iti'blS3S;E4 4±(75{£1gfetm@4 8 

mmmmm (m^'t-r) St^ut. mi^^2 8(D 

[0 0 3 5] mimm2 8 t^3S«4 4t<7^m(DZth 
e)S®tl3 2, 4 7 IC^/0-r^a5^)"ICfi. :7:^^hyy^?" 

m<^3 5 msM^A 4\:imf^^ttt:.mmm4 r^x 

XJ^^m:i7im^4 8 tit. mAUfj:^^^mtfj:oX^^^o 
[0 0 3 6] :icoJ:5?'cCA;^^®SP4 oicj;o-c. 

[0 0 3 7] mi^xiJ^m2\z7r:'rAt}mm: 
U4 o(D(^^ns s^ift-L^xMm^ti^mmiBi^ (ei^ 
^•f) icjioT. ^^m.^x\t^ mimm2 8(Dx:^i^ 
(Dmmm^&Wi'r^is.m^'mm 35, 35 <Dm\:im^<r> 

m^mm4 8/ 4 8<Dm\t. 'mj^t}*^m^\^ti-rmm\Bim 

bfc^soT. m iM^2 8 (r>mmm 3 2 xyj 
{^<Di<Lm\zx<:>xmMmzmjE^-mtir^i^~fj:m&f^ 

m^i^ \cm^xm 3 4 4 CD 1 ,g;d5}f jE $ V ^ ^ 

^3SS4 4(D®m*^l4 7 ^miS4g2 8(D®«@ 
^3^S(75®m<^4 7^:^H.T. Xtim(0^>'X'WE.^ 

tifzU6^\cMJt^'t^&m(Dm 1 2 8 <Dmm^ Z2<n 

o\z^ ifiE^i^5gI55>c•x:^rf^ffie^c:»J^;:bXv^5^c 

[0 0 3 8] IrH^IC. A:^^ga5 4 0cOi^^gl5 3 8^^^ 

m 3 4 4 o Y;^r5}£OMa^Fl5{w'fm-r5{£Sfei:m^^ 4 
8coPs^tcBFf^com/E;55fn;&o^tt. Ilis«2 8ox:*'rai 

a3M.=^^tc{iM-r'5effifetm<i3 5it. n&tmu^t^ 

m3£t54 4co®mi^4 7i:i*i. Y:^fS](DffigicJ: 

{m.\z^^.'^um\z^yi^w,8mWi4 4(n^mM(r>n 

ffi^. |glStg2 8co®m<ii3 2^:^M.Tt^tfcl-r5::^ 
[0 0 3 9] JiaiOj:5/.f0J^^^!9jIi-r i:tcJ:o 



(5) 11-167097 

8 

$ i^-c^/ ^6.Sco x:S-fS]fi:g;fc* J: Y^rfpifie^^ail- 

[0 0 4 0] straiU^c<t A;^ise?Fi5 4 0(7) 

~-|fi5T'fo-5M3S«4 4(1. fi*^4^^Sx'CV^6, Lfc 

3^4 4^ffiVN6Ci:;5^T-t6o -^r*^^:^. 
i¥3RlcitUi*fcd^/^<T'SFtpC^lc/«ct). @l:{fc:. ^X. 

[0 0 4 1] ^fc. m3mm.4 4<om9tmt^ mzmm 

10 4 4^0 2■la^D5^b(?5V^Ti^;^^<t^fT^^;^^RJlc?^;S$H 
v^^o Ufc;d2o"C. I114l;i^t-i:5l-. 25225 1, 5 3 
<D I ^-f tb;5^(^:^f6] (::3gf*-r 5 ^ ^ J: o xmiS, ^ . 
2 525 1. 5 3^^^/^m^^^^^f;^c^M5fe#^#•^S— ^ 
«3^.c^*iJco*ti|sF5 0^^e>. ^t)ffiL^^J:<^3Sffi4 

4^?j^^-rec<i:;65-e#^, m4(D^mn. 'k.n<ow^ 

[0 0 4 2] :^nmmmi(r^Ktimm^^^m^7f^mw i o 
ms\zm^^^mmmt\^x7r^\^tLXo\z^ Kt^m 

20 MlfR 4 0 3 S^£4 4 cOi^ffi{RfJ?!iS. ^^<^^i$o^?g 

;^.^<;3-<:/^tcj:eA;^^g?Fi5(DjfjgElc^iS;:bT. ig^O 

t^co^^g (m^^-f) xm3m^4 4\z^m^f\^^x 
Mj\zmf)^\^x^r)m^^zti)^x^. Ktimmi-^m^nm: 

30 [0 0 4 3] ^fc. Eisx'^Lfc^sEir'fi. mmm^ 

rv^^« Ufc;55or. A;^^tD-<>'^(cJ:or;^^gg5 
6 t-^-o < ^|gtt^®T^^6 C ^ t^X% 

[0 0 4 4] g^CtC. *|l5S?f$^OA;^atfe#?g^a^:^S^ 

Bl 0^7)M5t:^fclcov^-CtfeW-r6o *IIJS?F^®oA;^ 

m^n&n. ^xxj^RmmHM^mmH<D^Ji^^^^xm 
40 jt^n^o 

[004 5] mmm.mm^xMK^^^xit. ^-Ts mi 
mm2 8<omm. m2m^2 4(D-m. ^xv^msm^ 
4 4(D-'m\z^^<iy^v >^\zxoxmm^j:mmmm^ 

f^ITO (Indium Tin Oxide) m^]Bj$.-t^o ^fz. m 

i^m2 8(om3mm4 4mt^j:^m. ^xrjmzmm 

4 4(75— SlCfl. ^mM^3 2, 4 7\Z^W:^tltli&i& 
fctmil3 5, 4 8 t?i^^$tl6o 

[0 0 4 6] mimw.2 8<D-m-r^j^i^hm2m 
^ m2 4mt^j:^m. ^xu^. m2mm2 4<D-m-r^j:io 
50 hmi&m2 8mt^^^m\zMLx. y :^v^) -j^yy 
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[0 0 4 7] ;^-<-f-jf^^xm-eii. m i 2 s 

tc:j:oT. SiStS60te®±(c;^-<-f-3 3 (EI6# 
R^) ^JJ^iS-r-S. ihSSfi. EI7lcmiSffi2 8 

[0 0 4 8] WJxm-etl. m 1 2 8 (D— M-r>ii:> 

[0 0 4 9] a±(7?xmiCj; 19. miSS2 8 0to®-^- 
A;^S^®IFU 4 0 co-$R i: /.C ^^Hy-e(iB 2 m^-Cfe 
^mm^S 2 J;9:^-<-f-3 3;5558mufc*^^i:/^^o 

[0 0 5 0] m^cxsT-tt. ig6iw^-r<i:9i-s ti-r. 
mi ^^2 s<D-m'r^j:i:>hm2m^mt^j:^m(Dm 
m. ^fcfi. m2mm2 4<D-m-rti:f:>ibBim^mt 

-rix;i^(OSt5 2 8 , 2 4 (D^^©gfftCfs^S#il«- (IHtj^ 

S;w^ofc*:)(^^r 2/^«-3 1 (iS]6#BS) 
8i:|g2S^2 4 i:l,5!9^^pi^. -^-/i-W 3 9 ^S^^SI 
2 0 

[0 0 5 1] 2feXgX-fo5ffl!^cO^AXflT-fi. 
^/'?^;vai2 O^^AP^TICLT. Tffll::?g^^fr*;);i^ 

^(O^^F^^^^?)#i-5o -tt^^. i^Aa (la^^ 

-To -r^t. jEtimt^m'^m.mt\:ixox^ m&t^m 

S^N'^/va5 2 0rtlw^JSC$ix5o ^UT. ^AP^^tih 
[0 0 5 2] m3S«a&#. {i4BM45l£#. 

v^^mHm^^fiin(D^i:mxn. m i ste 2 8 

M^lw{4ffigt^ 5 2 ^b* J: XJ^KM^i^M^m 5 4 ^ (73JS 
tcSr&it^n. ^3Sfi4 4^5^2 2*5 2 4t75r51^®i|iHCte 

[0 0 5 3] ±xgco J: 5 /^^xs^ST. :^mmmm(o 
[0 0 5 4] ^Mmmm<DX:tommn}^^Bm:7r:mwi 1 0 



(OSJ5t*'&lcJ:tLf^, m2S«2 4ioJ:a?m3S«4 4 
<^v^•f t m 1 S« 2 8 (wl© !9 ^t^T/.Cl ^^P&T% 

nm2'm^xh^^mm3 2t:^^-i^3 3 t^^-wfh 

l^ftr^^X. SlS«2 8 lzm2Sffi2 4^/cfi 
S3S«4 4^]&9#(t5wt^^tf. A;^^®aJ4 0 

^fcfifSS>"^4>'i-^a5 2 o^oM;^i:rlw^b*v^T. Mm<^3 

2;5S;enct l9^mU-C^/^-5^-<— f-3 3X%m^tl^o 

^(Dittb. m.^±x \zio\, ^x m 1 mm 2 3 (Dm im^ 3 

10 0:feJ:Utm2m*^5-C$>5®m^l3 2 755^0 < 
v^A;^^tg#S?S^^S?Sl 0(D4Jit:^Si:^^5„ 
[00 5 5] *^5S?f^St75A;^^tg^+?S^B^^^ 
■ fi 1 0 coMit^-felc J:nf^. :^-<—^ 3 3 2 Sl^lT* 
foS^m^lS 2 0^[atcigggL-C5^^$ix5o bfc;5So 

<i 3 2 m\zWL^xx^m^m^m^'r^ c . 
ffi^<i3 2<Dmf)--h^M3\ \^xmi mm2 8m^^ib±\f 

20 [0 0 5 6] fj:^. Jlf5^JfS?^^{C^o\/^r ti. m 1 St£ 
2 SOfdiSiliJ. ■^-/j:h»*>Sn11;® 3 2{iyir:;^^— f-3 3<l: 
mj&{.timz^ fKS^<^/wgP2 O^Ji^^-r^r i:irJ:o 
-C. Ei3m®3 2;5S^-<-f-3 3tCj: t)^ffi$:H^o;5)>7tc 

U>^c<t5t-> MlS«2 8lcm2mi^3 0;d2?^;S$nfc 

^1-. mimm2 s<D{^mm\'r^j:iy't^m2m.mx:h^m 
m^^<^j^^^ 2 0 (omf^"^. ffi+iMts 5 2 (Di,5f+< ^ 
30 M.7 6^m^'^L. mimm2 s<ommm3 2m\z::^^— 

'^33^mf&l.. m3S«4 4^I,&#i-^J:5l;iUTt. 
J:V\ ^tz^ 1§!^L/.C1.^75^ ^1^452 8 lcmi®S3 

0 75J?i^^$nfc^;c. mig«2 8<D-iQ{ijt- ^ic^p^bM 

^^S/>-^>'l-a5 2 0 (Om^^^. 5 2 Otef^, 

^«#ffi5fcS5 4(7?|A#/j:if$:fToT^<tV\ 
[0 0 5 7] ±iacoJ: {^K:7^/VA 7 6 $:^v^-5 
C^IZj:oTt). »ffi7^yUA7 6(^<|il-cmiSS2 8 
40 Srf^^tc^MS^^S^^tc. m 1 3 0 ^ySifi^ 
2m^^-c^5®m^l3 2;55«o< c:^/jr<. A;^mtg{1- 

m^mTj^mm i o ^sssg-t-s c t t>^x^ -So 
[00 5 8] 9 ^mmmm<DAtimmHm&m^ 

#JSfB^^iS@i 0Jei^^<7)^f^SB"D€:/^)^/^!9^3§LT^iv^T 
fo6o m^^ii^gofi. iHi^s«9 2±^(c. ^^tt#a 

50 ""^sr/jriiiss^. ^ttb*75[pisgicm;^^w?^-r5mai[H]^^ 
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[0 0 5 9] fj:^. :^mmmm(DKtimmnm^Bm7jkm 
[0 0 6 0] [m2mMj^m) m i o (i. *^ig<om 2 

(w^b^v^T. 8 t;i;?7^ — v'^/w^ 7 2^^Wtnh 10 

Tfi. ^ 1 A;^«tg#*Sr0^;^iSg 1 O tz» 

[0 0 6 1] A;^«Bg#?S?^9g^i^S 8 o 

Tv^5o ^biw. s*£2 8 Mia!j(rgarp]i^co?i^ 
rv^-6o 20 

[0 0 6 2] /jrib\ ;^7 7 — ^-rvV-^J^Ji. :^lSffi2 8(7) 

® mi^i 3 2 ji^^ ^ ^ o 

[0 0 6 3] *^SSJl^^tcj:tL(^. 7 2 

/UtJ^ 7 2^.,+5^/^^fS^^1^L.XIS*t^Ci:;55i:t 

[0 0 6 4] i^±. :^^m(Dmmmm^m.mi.tc^K :^ 
[0 0 6 5] m^t£. ±m^Mmmmxi^^ m^^^^ 

^^fe^v>tiM I MX*i'tm^ti^-ti^^:^4 y^:y^m 
[0 0 6 6] ^fc. ±I5#^ffi?^^Xti. ^SS/^-:^/^gi5 
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T^>^i-5wi: tX#5o reUT. ^<s/i5^^-f h^t^S 

[0 0 6 7] ^^tc, ±,^^'mmx\t. m^mm.^^ 
[0 0 6 8] ^fc. ±la«-^^S^Jt;:^5v^T^^. ^ttts<b 

J: 5twU-C^^v\ 

[0 0 6 9] ^^tw. JilS^^S£Mt-*5{t6^ttK#{i 

[0 0 7 0] ^fc. -hlE#lll£^iXf^. A;^iSga5^^)- 
A;^^@gI5(^-:^coSt^,i:{i7fetgi:^Sa^ 
[0 0 7 1] ^blCfi. m2SS^UT^SSf^*^W-r 
[00 7 2] ^fc. JblS«-^:ffi^JXti. m 1 A 

[0 0 7 3] -^Lx. ffll2«•^^fe^J^c^Bv^x^l. a;^^ 
wnh\^xr^^^^^^(n^(o^7v^\^1t.t>. ^(D^^ 

[138] m\mMwm<ommt\^x. ^m-^^jvM.t- 
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[0 9] mimmBm(DA:timmHm^^m^mm^m\^^ 

10, 8 0 xtjmmnm^myrmm 
2 0 m^^<^^i^t^ 
2 4 m2ss 
2 8 mi mm 
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3 0 Ml' 

3 1 ^^^yZfU 

3 2 m 2 m^i (Mm^^) 

3 3 f- 

4 0' A;^^®gp 

.44 msmm 

-5 6 

5 8 

7 2 jfJ^'-y -f^l^^ 
10 7 6 

9 0 m^^m cmiF-m^) 



II] 



17] 




[02] 



[0 3] 



